1/34 






2/34 




3/34 




4/34 



Silicon 

Boron doped silicon 
Silicon nitride (Si5N4) 
CMOS device region 
Aluminum 



TTTTT' 

S S N N N 



Sacrificial material 
Cupronickel 
CoNiFe or NiFe 
Permanent magnet 
Polysilicon 



Elastomer 



t%M Polyimide 



w 



^ Indium tin oxide (ITO) 
PTFE 



Conductive FTFE 



Glass (Si02) 



Titanium Nitride (UN) 



Terfenol-P 



Copper 
Gold 



Titanium borlde (Tif3 2 ) 
Adhesive 



✓ ./• / ✓ . 
//// 

✓ ✓ ✓ ✓ 
1 ■<* ✓ y ✓ 



; Keelet 



Shape memory alloy 



Tantalum 



Ink 





F/<5. 5 



5/34 



33 33 




FIG. 11 



6/34 




FIG. 12 




FIG. 13 



4 53 37 36 




FIG. 14 



7/34 



4 38 20 10 




FIG. 15 




8/34 




FIG. 13 



9/34 





10/34 




11/34 




13/34 




14/34 



22 




15/34 




17/34 




18/34 




19/34 




20/34 




21/34 




22/34 



^ tO cvj 
<M <M c\j 



CM 




23/34 



CO 



tO) Cvj 
CM C\] C\j 



C!5 

u; 



mm 



24/34 




25/34 




26/34 




27/34 




28/34 




29/34 




30/34 




31/34 



* C\j 
CM C\] Og 



CM 



s xxx1 

kxXX^ 

XXXl 
N^! 

SkXX^SNS 

^xxx^ 
l^xx^ 

X^X^Xi 
t^XX^ 
XXXA 

xxxn 
fcxxx^ 

axXXXvS\ 



u: 



Xx'xN 
VoX<S^sX\ 
XXXA 

XX^xN 

XXX^ 

s xxx s 







l U vx 














X 




X 


\"\ 


lX 













X 




X 




X 






\" 




\" 





xjssxjs 

NVXX^S 

V^xxx^l 

iNXXSX^ 



32/34 




33/34 




34/34 




